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PROBLEM TO BE SOLVED: To prevent a decrease In junctional strength of a ceramic substrate by 
preventing an increase In resistance value and a break of a resistance heating element and the like 
even when a ceramic heater and the like are used at high temperatures in a semiconductor 
manufacturing device. SOLUTION: The semiconductor treatment device includes a substrate made of 
aluminum nitride or dense ceramic of silicon nitride and including an inner closed space, a metallic bulk 
material provided in the closed space, and a terminal connected electrically with the bulk material. The 
substrate is made of a solid phase jointing body. There is a layer with abundant atoms of auxiliary 
joining agent along the junctional interface of the solid phase jointing body, and ceramic particles are 
grown in grains to both sides of the junctional interface. The junctional interface has air-tightness, the 
ceramic particles are made of aluminum nitride or silicon nitride, and the auxiliary joining agent is one 
or more kinds of joining agents selected from groups made of yttrium compounds or ytterbium 
compounds and used in a circumstance with a halogen- based caustic gas. 
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Wirv ^ :y^^>«^75-6/^»3. R^J{^t^<7):2tc^ 3 9 a i: . 

3 9 a o^® 3 9b {ffi|-C;^5p:^f^tcj^tJ«5 J: 9 icBfi^ 
^nrv^S:7^>v?|f|S3 9 c mU3 9<D[^ 

\zmikn.m3 7i^>ia^^tix\^^^. 3 9 dn^^^^—w: 

©®-e*>6o &U3 9<0^^ffi3 9 b(Hd(wliig^l 3 7558 

mm^mj^m4 2iim^istix\f^^. 
[0 0 6 91 ^^>/<— 5 ip*9tc, r~-A4 8^:frLr 

mM3 7t>±mmtfj:^X^\Z':fyX'^^±mmm^^ 
19:® 3 9 d(c^3l«:r>^ys-w$:^®-rSo 
S;^«*&ffico^— >^/U5 2 B(0— SSSrig^i 3{::e^|^ 

L. Mm}!^^m4 9{^g^-rso ®^3 7<i:^Pf[pi-r'5& 

Stw, ^^raRS$r@^^T5^I^T(c^^|S]m«4 7^aa®i- 
«>o mj'jPiteffliT?^— ://U5 2 A<D— sg^jti6imai4 7 
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ttUL. iisJ^jftma^4 9^t;ir-:^5 0--^SJ(^i-S„ 
[0 0 7 0] r:t^<^ffir% — it<^^— ^/u-s 2 a, 52 

ji/N— W<^JiiO:7^7X'v'^>lfe^«4 6(C, rfyX^^^ 

[0 0 7 1 1 Hi 0 (a) mmmmmt i^xmmx 
10 ^mi(DF]mK5e^^&m^mmz^m^^^thx\^^ 

So 

[00721 miO (b) 11. i^Jlligtmigt u-cte^T 

t^F]w^<Dn^5 7 ^Tjk'tmm.mx^^^ mio (c) 
(1. mmmmmtLx^mx^^mi^ss^^^'rW'mm 

b, 5 9ctK ]§:v>{r5}ifTi^^tf 6^IJ?^^fife$^^rv^So 

3^ij(7)^i9i2i^5 9 bJi. lai 0 (c)(;ii3 
^^^TTiijtw^p Lr^*>9. m*) 3m<Dm^iL^5 9 cn 

±<IiJl^^P UTt>S„ ^»9iZi^59b<>:59ci:ll. ^ 

[0 0 7 31 Ell 111, >*C^^(DM(^^llS0iJl-iieoT» 
M'f-^ y ^ ^Ki^-rS Xo -fe ;^ $rift^-r S ybftOUffi-C 

*)So Ell 1 (a) ji, m-<Dnue 0 tm~<OUU2 
4t^m^'t^\E^<D:^m=&:7jk^WTmmx^^. mii 
(b) li. ztih(D^^^<Dmmm^\^^oxmhtiti 

if^m^-V y 6 1 Sr^-n^fSm-C^jSo CDSPW6 0 
\t^^^mik^:^£l.X^S^ . Z(D^Ue 0(O^vS6 0 a{Z 
30 HfIlS^?^<^)^^® 2 ^^It. 6 0b *c(i^;r^ 

S^I9:itTi^/j:i/\ ^~<^SI5W2 4 ur 

rco^*t2 40— ;^co±MtCll. ^^?^:t^coilfl 
^2 4 aitimf^^tlX^^^o Z(Dm^2 4 a t&nm(D 

^ffi2 4c^. ^^mi^^^y^-^^m^tLxiimi- 

s. 

[0 0 7 41 mil(D'^^2 4(Omn2 4 a{Z^m^7 1 

iirsas-rso «-^«-6o. 2 4(DmM\^i-^mmm^m 

^ADXU. ^^M6 0 a joJ:t/2 4 b^?I^fiJti*So 

^li^aiuyt^^^qosiit^-itictieor. ^35*1-6 0 <?r 2 

^M:K7 i<Oii5$<lr[M]aJ2 4 atT^mtSX^ i>:K^ < 
Bp-ib, ^Jll«7 1^5^-&s^ftt[yi§S2 4 ad^b^^til 
•rSJ:9l-Ufco Z(Di^iDr)\z^ ifeJ®tR7 1 <?:D0Si5 2 4 

[00 7 51 z<DiKmx\ ^mw. 7 1 7!im&r\z^B-^ 

(a) \c:iSi^xmJj\^\cEEti^m^^Zt\:iX-:>X. ^ 
j;i«7 1 ^^j^$-l*:So rixtcJ:oTiai 1 (b) iZTjk 

-tnm^-r y^tmhfh^. m^s2(DsHn\:immm?^ 

50 2 8?5?Ji5^$nr*Si?. aJW^Rfl2 8<Dtf3|C®«6 3:^5 
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ilX^^iXTV^-So 6 2 a Ji^j^/N— i9:®Bi-efc'9 . 6 2 

10 0 7 61 mi 2 (a) fi, m-cofflJtt-i ^SfrKn^ 
2 (b) ti. rn^<;o«-a5W(?)ia+@e^^i:ij;oT#t>K 

0^*t3<Z)(yi^fB3 a ^^^^i*^«fiJci-6-^il«6 
AnXL, ^9F^tgl a:roJ:U5 3 b^?I^fiJc-r^, XcO^Umf 

mLt^^^mcommjjm^v^'^x. ^mi 1 3 t^mn 

ffie 4;55^-^s/cttQfl^a5 3 a /i^h^lh-t^ ^ ^ \Z{^ti^ 
^^jrM^^IST-. ^Ul t 3 t<Omr\ mi 2 (a) 
6 alt-^^n^^-^JO^ffi-efo*?. 6bJl^^®T-^^o 

[0 0 7 81 r:i-c. tioJ:t/^&sti. s x^jp 

tSa 4<7)4iX^J[a«6 4(^:^$^ 2 ( t X DgAjS 3 a <Oi?3§ 
[0 0 7 91 4^T. IElC;irflcW/^^S^J|$^(COV>Tj2B'< 

J: t/niKT^aJW^^^br /u ^ 31 ^ J: o xmm 
1 9 0 ot:r-«ES$it^c. ^ifeSbiSiJ^ ur^ lyhv 

^ 1 omm<D^mMikt Ltz^ ^(7:>mm^w-^mnmi: 

2/imi:UfCo 2 5 am<Z>* y :/'7^V?g^jiy^>' 

[0 0 8 01 ^r-;/ ^>ixSS?552. 61X10 4mo 
I /c c<r>mm>( y h y : Y (N03) . 
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[00 8 11 ^-<30a5*ti:mX(D^«<t<:a^^#®(C 

4!Ls»j;i*5i.^r, m'^»mHm:-mm\.tz^m^^\.x 

V^^. IHl lEIl 4<D^^]^^:Srfe2:::^LTM]^L 

m^i.x\i^ht^hx^^^ m \ 6(i, mi 5tw*3V^T, 
[00821 11114-1316. m:im 1 6 i;i;^-r«sifiig 

tt-^h^^^X\^^. lal6|C^oV^T. h 

(^^L/L<Z5Ji, Ig] 1 6(cioJt'5&r<^*^gP5^X*fo^o 

[00 8 31 iUmmB^ me (a) . (b) 

lCi:oTKigL. 1 90 0t:T'«Se$iirfc, 

UT>r h y ^>A^<^ffiL/::. ^gFB^^tcO'+^n. iHi^ 2 

0 0mm, Jf:^ 1 Omm<ORffi?i^<^^ Lfco wOl^S^r 

^^190mm^U. Sl^^l. Omra^Lfwo iH^ 1 
89. 5mm, i^^O. 8 mmC?5^ y y-7^>'&^ d OOfl 

xt. ^miLm(r>^'L-mW'i^^^i6x.xiW'm&^o, 2 

[0 0 8 4 I h y •>^^g;0^2. 6 1 X 1 0 ^ m o 

\/c ciomm^ y S y !>-^^f0g?k?P^ : Y (NOO 2 
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[0 0 8 51 m~(on^tm:i(Du^t<Dm^^m\^ 

10 0 8 6] immmc:^ mmAxmmLtz-ty^^y^ 

6 0 ot:^r- 1 ox:y'6^m(Dmt±^mmxum^±. 
tf. 6 0 ot:r'iBtrflj|;ii^L, i Qt:x'^[!fl(^Ma^r 

10 0 8 71 [mmmo) m9i3xv^mi o{:i^'ty9 

0 mm tLtz. ^m^vy^f^^^-ibf^^m^mm^mm 
^fto mikmrn^m^-t^mi^fT^m^^n. o. 3 5 mm 

Xh^. #2 4 ( W V^^^i? 2 4*:(OSf^2|c|&) r- 

^•9, ^mit<t> I 9 ommx^^tio ^(Dm^'^m^m 

lOOBS] ^ yhV^M^mSt^^2. 6 1X10" mo 

1 / c c (7)5^^^ y hV ^J^mmyi<^m^ : Y (NOa) 2 

«-:^ipxgatc^:ffiufco mm<omm^i^mi.xm-<r>nu 
tm=i(D^ut^mmi.. n^fp^i^mLxi9oox: 
xif^m(omi. 5 a tmxmm^m^T\:i^m{.. :f 

[0 0 8 91 r(7:)^^X-7%^ffl;^^®<7)^ffi(;i8-r > 
AL. 4 0 OmTo r r-CEE;^^:^^ hD— 
Mir LT, i^ilKI&l 3, 5 6MHz. 2 kW(Dh(D^iSs. 

[0 0 9 01 

-fe 7 ^ X t -i^' -^^BJMT-lft 13 is LTffiffl Lfc t 
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imi] (a) j;t. ^-(^aswi i:^-oa5*t3 
^gi'e'i-^ii:8Jf(754^®^£:^-r»fffiia-cfe«9. (b) 

m2] (a) Ji. -^^"7 ^ y^ :^\l'-^—2 O^^-tWt 
ffilDT-feO. (b) -fe^ ^ y ^^t — 2 O^r^r^ 

10 ^w-mmxh^. 

^ sgg-T- <b (om^m7^<7)^mm^^-rmmmxih^. 

[1114 1 (a) , (b) Ji, fJ-<7:>|fi5t>J'i:m-iom>ti 

(D^^^iDmm^^m-r^rzifxom^^mmmxh^. 
;^&T-2 1 (DfiiS:{zxr>xm^W3mt^^m\^tLmm^>T< 

me] (a) ^-(7)^1^2 3 ^®z:(7:>|FiS*t2 4 ^ 

20 ^m^'r^m^<oiikm^>r<-rmmmxh^ . (b) ji, 

[1217 1 (a) il. m-OSB«2 3 i:^z:(Da5*t3 1 

^m^i'^m^<oii[Km^7i^-rm^mxhr) . (b) j^. 

h^. (c) Ji, t:-i5'-:65-(*{t;^ixfc»®^-y 

[(El 8 1 (a) (i, l^t^mfilS 7^;^-r^S(gl-C*>»3. 
(b) fi, i^t^m-H^l^iigU^cX^X^^i^m-aiSISSr 

m9] (a) :/5x^^^m^$i®^^T^-r»fffi(ii 
x^Ki. (b) (i. yyx-^^^mmmwi^yy^^-^m 

IiaiOl (a) tt. y<>^i^ir^^/uti^Cytj:^m,m%: 

^-rn^mx^y). (b) fi, 

^fj:i>mm5 7^7jk'r^m.mx^^. (c) »i> ^^iz. 

;^<75Ao^¥«4#:o></w^^W7!»>^>'jr'5«:^5 8 

[lai 11 (a) li. m-oaJ*t6 Qtm^<DU^2 4 
40 ^S-S^-r 5ii:Bfr<^ttffiS:^-r»fffiiaT-fe 0 , ( b ) 
ti:. rixtcJ:oT#^tt:t&«=^'Ys/^ 6 1 4r^-i-»rB5 

[13121 (a) fi. |g-cOgPttl ^mxtO^FBWS t^r 

gE■^-r^^iLB^^^^4^ffi^xi^i-^®{aT'$>^?, (b) zl 
mmxh^o 

[mi 3 1 ^y^:^mm<om^mmm^M 

[lai 4 1 mi 3<om'^n^(r>^y ^y^y^m!^(r>M^m 
50 sft^t^K (sttm^Fffe) -cfeSo 
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